AT the present time it appears to be fairly certain that the gastric juice of normal individuals contains not only hydrochloric acid and certain well-known enzymes, such as pepsin, but also an anti-aneemic factor which appears to be of an enzymelike nature, since it is readily destroyed by heat and requires the addition of a substrate for its effective action, the necessary incubation being carried out in vitro or in vivo [1, 2, 6] .
AT the present time it appears to be fairly certain that the gastric juice of normal individuals contains not only hydrochloric acid and certain well-known enzymes, such as pepsin, but also an anti-aneemic factor which appears to be of an enzymelike nature, since it is readily destroyed by heat and requires the addition of a substrate for its effective action, the necessary incubation being carried out in vitro or in vivo [1, 2, 6] .
In pernicious an emia, however, it has been repeatedly observed that the gastric secretory functions are deficient [3] , so that hydrochloric acid and the anti-antemic factor are not present.
The therapeutic developments of these observations have led to the use of animal stomachs in the treatment of pernicious anmemia. It is not necessary to consider this therapy here since it has already been referred to at previous meetings [41, but I may remind you that fresh uncooked pig's stomach is extraordinarily active in this respect, although it may require a certain amount of dietetic skill for its successful administration. On the other hand, the desiccated products are very convenient and satisfactory, and are much cheaper than any other method of treatment. An immediate consequence of the success of this stomach therapy was the appearance of about seventeen commercial preparations, the majority obviously without any clinical evidence in support of their value for the treatment of pernicious anaemia. As a result of our investigations upon the activities of these products, and certain suggestions that were made [5] , many of them have been markedly improved, but there are still one or two of doubtful value, while the relative costs show enormous variations. [A slide was shown illustrating the various active and inactive products with their relative costs.] I wish to draw attention to the invariable association of hLemopoietic with peptic activity in these stomach preparations. As I will show later, we have had much difficulty in separating the heemopoietic factor from pepsin.
It should be emphasized that desiccated stomach preparations are not extracts but are merely the fresh tissues from which as much water as possible has been removed by drying; therefore the so-called concentration cannot be more than about one-sixth to one-seventh, allowing for about 10% of fat.
Clinical testing.-Despite the extreme importance of testing all products used in treatment, it is not an easy or straightforward procedure to assess the value of these preparations-and also of the experimental products that I shall describe-for their abilities to produce remissions in pernicious anmmia. It is only possible, as yet, by direct clinical trial on patients suffering from this anaemia. Further, only a very small proportion of these cases can be used for such test purposes since so many have a marked tendency to commence spontaneous remissions. Thus, during the last eight weeks, of sixteen new cases of pernicious aneemia coming under my care, five were in spontaneous remission, while a further six were useless for experimental purposes. It is absolutely essential, therefore, that for a correct AUG.-THER. 1 evaluation of the preparation on trial, certain rigid criteria must obtain: (a) A typical case of pernicious anaemia in relapse (characteristic blood picture and achylia gastrica) without complications or abnormalities. (b) The case must be in hospital under observation to ensure correct administration of the treatment and the omission of other possible complicating therapy. (c) An erythrocyte count of preferably 1,000,000 to 1,750,000 per cubic millimetre. (d) A control period of seven to ten days, during which the reticulocytes should remain within normal limits and the red cell count and haemoglobin percentages should not show any improvement. (e) If the product is hmopoietically active, reticulocytosis should occur within a few days following the institution of treatment, and this should be followed by an increase in the red cell count and hsemoglobin percentage (Chart I).
If the product is inactive then no reticulocytosis occurs and the blood picture does not show any improvement. This case must then be controlled by the administration of a known active preparation of stomach when the normal response must occur (Chart I). If this does not take place the case is rejected as being unsuitable for testing purposes. In all cases the tests are repeated on at least two to three other cases. Chart I illustrates these points. It will be seen that during the control period the reticulocyte and red cell counts and the heemoglobin percentages did not show any improvement. From the seventh to the twenty-fourth day an inactive preparation was administered without response. The subsequent administration of 30 grams daily of an active desiccated stomach, from the twenty-fourth day onwards, gave a typical reticulocyte crisis, with an macimum prpeak" in this case on the tenth day, falling again to normal levels more slowly. Simultaneously the red cell count andheemoglobin percentage showed rapid improvements.
This im the method we have employed in all our trials of stomach preparations and fractions, so that it will be appreciated that a large number of cases become necessary, since the tests are repeated on at least two or three further patients complying with the above criteria. The importance of the control period is shown by the two cases in Charts II and III, in which it will be seen that the initial reticulocyte counts were raised, subsequently running irregular courses before returning to normal, while both cases improved without any treatment whatsoever. It will thus be appreciated that erroneous conclusions might easily have been made if trial treatments had been administered in these cases. Hence it will be seen that in pernicious antnmia a so-called spontaneous remission (Charts II and III), or a remission initiated by suitable active treatment (Chart I) produces a reticulocytosis of a magnitude varying according to the initial red blood cell count followed by a rapid increase in the red cell count and haemoglobin level. Further, once a remission has been initiated, it progresses considerably without further treatment. These are in accord with the observations of all workers. In my own series about 350 (out of some 400 cases) have had reticulocyte estimations carried out and shown similar responses but in nine unexpected abnormalities have occurred. Since these are of the nature of new and hitherto undescribed observations, I may draw attention to them here without attempting any explanation. These nine cases fell naturally into two groups: (1) Two cases apparently showing reticulocytosis without improvement in the red cell count or haemoglobin after the administration of proved inactive stomach preparations, following adequate control periods. One of these cases was found subsequently to have a malignant involvement of the splenic flexure of the colon. It will be seen in Chart IV that although there was a slight temporary rise in the red cell count and hemoglobin percentages, they fell markedly in the following week responding to an active stomach preparation with only a slight subsequent reticulocyte response, as was to be expected. (2) Seven cases showing only slight reticulocytosis followed by excellent red-cell and hemoglobin responses after the administration of active stomach and liver preparations (Charts V and VI). Preliminary control periods were, of course, allowed and there had not been any previously observed reticulocytosis. As a rule in this group the phenomenon has only been observed when the red cells have been more than 1'25 millions and is not so striking as in Group 1. It should be noted, however, that the reticulocyte responses in these cases should have been four to six times greater than were actually observed.
Thus it will be appreciated that by insisting upon both reticulocytosis and redcell increase in our clinical tests, we rule out the possibility of accepting inactive products as active ones.
Animal stomachs.-When we commenced the investigation of stomach therapy for anaemias nearly four years ago, the question arose as to the most suitable source of material from the point of view both of quantity and of cost. We had in mind that whilst probably all animals required a red-cell and hBemoglobin-producing mechanism, differences might possibly occur in the herbivorous, carnivorous and omnivorous types. From a consideration of the immediate problem it was obvious that a common omnivorous animal should offer the best starting point and we therefore utilized the pig.
It is unnecessary for me to repeat here the account of our results obtained with hog's stomach treatment; it will be sufficient to remind you that the extreme value of this treatment as a therapeutic agent has been amply demonstrated by a large number of workers. About two years ago [4] I illustrated the value of fresh stomach therapy by means of a series of blood-counts in one of my patients-Case No. 103. To-day, after three and a half years, that patient is still perfectly well, having taken fresh hog's stomach (2 lb. monthly) for over three years. In my own series of cases more than 97% of 264 cases on fresh or desiccated stomach only, during the last three and a half years (to December, 1932) have never had blood-counts of less than 4,000,000 red cells after discharge from hospital [4] .
It appeared possible that carnivorous animals might furnish more active preparations and I considered the use of certain animal stomachs falling in this class. The obvious ones were of course from the cat and dog, but I was not able conveniently to obtain and use the large quantities of these that were necessary, on account of certain peculiar difficulties connected therewith. On the other hand such did not follow if one employed a more rare carnivore also available in this countrynamely, the silver fox. Unfortunately, the supply of this is limited and can only be obtained during the brief pelting period of the year. Using this source, however, we have been able to show that the silver fox stomach is at least as active as the pig's stomach. Thus Chart VII shows the result of treating an adequately controlled case of pernicious ansemia with sixty desiccated silver fox stomachs. The initial dose was 15 grams daily, increasing to 30 grams. The response to this treatment commenced slightly earlier than would have been anticipated in the case of hog's stomach, although only half the dose was used. The patient was subsequently put on to an ordinary hog's stomach fraction and continued to improve. The desiccated fox's stomach was quite a pleasant powder with a peptic activity equal to that of ordinary hog's stomach.
Desiccated preparations of stomachs from the ox and sheep were examined in the early days, but we failed to get active responses in cases of pernicious anaemia. ox stomachs have any peptic activities, while there does not appear to be any reason why adult herbivorous animals should require proteolytic enzymes in their gastric juices. It is not improbable that the herbivore may have an hemopoietic chain with one or more links differing slightly from its human counterpart.
Fractionation of stomach tissue.-Dr. Klein and I have been trying to isolate and identify the active principle in stomach tissue, and for this purpose have concentrated upon the pig's stomach, owing to its cheapness and the ease with which one can obtain the very large quantities that are necessary. In our early experiments four years ago the fresh tissue, in batches of up to 200 lb. or more at a time, was put through various manipulations without much success, although a great deal of valuable information was obtained. Since then we have employed several tons of stomachs, in both the raw and desiccated form, with more promising results. Several factors were found to destroy the active stomach principle, and consequently led to the formation of inactive stomach extracts. Among the most striking of these were (a) exposure to temperatures greater than 450 C., (b) autolysis, (c) prolonged digestion with pepsin or trypsin.
Moreover it was not found possible to obtain active stomach extracts by methods of extraction analogous to those employed in the case of liver. It appeared, therefore, that the active principle for which we have temporarily suggested the name " hmopoietin" was much more unstable and had different properties from the active principle in liver [6] .
After much tedious work and many negative results we have been able to obtain active products from fresh hog's stomach in the following manner (the chemiscal details are omitted here and are being published with Dr. Klein [71):
By exposing the tissue, mixed with sand, to high pressure a press juice was obtained having heamopoietic and peptic activities. [Slides were shown of the special apparatus employed for this putrpose.] This press juice is a reddish, opalescent, ratber viscid liquid which decomposes rapidly in about twenty-four hours at room temperature, but keeps well in a refrigerator. We obtained good yields of the order of 560 to 670 c.c. per kilogram of fresh tissue, using a pressure of 21 tons per square inch, but rather less quantities when employing the fresh mucosa only. The administration of 150 c.c. daily to four patients suffering from pernicious anaemia gave characteristic responses (Chart IX).
By precipitating this press juice with alcohol we have obtained a protein fraction (P.5) in which the whole of the heemopoietic activity, as well as pepsin, appears to be concentrated, the alcoholic filtrates being inactive. The active principle of liver, on the otber hand, is always found in the filtrate obtained after the removal of proteins. The yield of this product (P.5) was 30 to 36 grams per litre of press juice, so that 1 gram was equivalent to about 30 c.c. of juice, or 50 grams of fresh whole stomach. It was a light, cream-coloured powder, partially soluble in water, and having a very strong peptic activity. By the administration of doses of 5 grams daily, excellent responses have been obtained clinically (Chart X) and a similar preparation from the pressed mucosa had a rather greater clinical activity.
We have endeavoured to fractionate this product (P.5) in a variety of ways, but, as I have already indicated, pepsin always appeared to be associated with the many hbemopoietically active fractions that we obtained. (A slide was shouwn to demonstrate these) [6] [7] . It appeared also that, as much of the inert matter was removed by the various manipulations, so did the "htamopoietin" undergo either destruction or alteration.
We have, however, at last been able to prepare two fractions by iso-electric precipitation. P.5 (i) appears to contain practically the whole of the pepsin, but is inactive clinically in daily doses of 7-5 grams. CHART It is a light fawn-coloured powder, odourless, tasteless and almost completely soluble in water; it has a relatively high phosphorus content (3-6%), and is practically free from copper, manganese and iron.
Further investigations are now in progress, using this fraction.
